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‘On the Mechanism of Electron Emission from Thin Dielectric Layers (Cont.) 
; the phenomenon is correct, the Malter emission may be controlled by doping 
the dielectric. 


There are 4 figures and 26 references, 10 of which are Soviet, in the article. 
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AVAILABLE: Library of Congress 
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AUTHOR ELINSON MeL» GOR'KOV V. Avy VASIL' YEV G.F. PA - 2576 
MITLE Study of the method applied for reduction of autocathode 
bombardmenyby the dons of residual gasese 
(Issledovaniye, odnoge sposoba umen' - sheniya pmbardirovki 
avtoelektréntykh katodov jonami: ostatochnykh gazov.-Russian) 
PERIODICAL a ae 4 Blektronika 1957, Vol 2s Nr 2, pp 204 - 218 
: U.9-S.R- 
Received: 4/1957 Reviewed: 6/1957 
ABSTRACT of the three possibilities of reducing the number of electrons 
n,, @eG» by & oonsiderable reduction of the ourrent average 
vélue 4 according to time, by the reduction. of N (concentration 
of residual gs atoms) and of R (under normal conditions 
R © 1 cm) and of the geometric factor R respectively, the 
third method is dealt with here. The reduction of B does not 
mean that the anode has to be in close proxinity of the 
cathode, but @ “virtual” anode is produced which is situated 
as near the emitter as possib 
that the ions formed between t 
to the point whereas those jons which,are forme 
anode are directed towards the negative electrodes specially 
intended for this purpose. Several varieties of electrode 
systems are dealt with which form a "virtual" anode near the 
point. A four-eleotron system appears to offer the most ad- 
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PA - 2576 
Study of the method applied for reduction of autocathode 
bombardmentby the ions of residual gases. 


vantages. The various technological methods worked out by the 

authors are described. These methods permit all operations to 

be undertaken with high accuracy and convenienoe. The process 

of electrochemically cauterizing the wire point was especially 

simplified. The various experiments are desoribed, e.g. 

l. with aotive adsorbing films by means of two different 
methods, 

2. experiments of bombarding points of pure tungsten with 
meroury ions, and 

3. tests for the determination of the life of valves and the 
peculiarities of emission connected herewith. 

The system with a strong asymmetric configuration of the 
electric field is the.best means of reducing the detrimental 
effect of ion bombardnent. 

(21 illustrations) 


not given. 


30. 7. 1956 . 
Library of Congress. i 
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' ,UTHOR: ELINSON Moles VASIL'YEV,G-F- 


F PA - 2598 
' TITLE: Experimental Research of the Field Emission of Hexaborid® Lant nt” 
(Eksperimental 'noyé j{esledovaniye avtoelektronnoy emissii 


geksaborida lantana, Russian 
PERIODICAL: ae 4 Blektronika, 1957s Vol 2, Nr 3» PP 348 - 350 
U.5.9.R. 
Received: 5 / 1957 Reviewed: 6 / 1957 


ABSTRACT: Compressed and caked together rods of LaBe with a diameter of 


4 mm end & Length of 15 mm served as jnitial object. In- 
vestigation of the enission characteristics was carried out in 
autoelectron diodes. The usual measuring acheme was used. At some of 
the characteristics a tendency towards saturation was observed. 
Between these gections there are some “steps” It was shown 

that these “gteps" are not connected with any nonreversible pheno- 
mena whatever o fhe appearance of the characteristics confirms tha 
the borid, cooled to room temperature (after & treatment at hign 
temperature)» at least in the layer bordering on the surface, js a 
semiconductor. The existence of several steps (and not, a8 it 

ought to pe according to the theory by R.Stratton (Proc Phys -Boc- 
Be, 1955) 68, 430 B, 146 - 151) only one) may be connected with 
the fact that for aifferent places of the emitter the electric 
field is different and the preaf-through of the barrier takes place 
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Experimental Research of the Field Emission of Hexaborid Lantan. 


It is, however, also possible that these steps are connedted with 

the polycrystalline shape or with the presence of some energy levels 
of the electrons on the surface, Preliminary experiments showed that 
the LaBe emitter possesses sufficient stability. At present further 


investigations of the substances desoribed are boing oarried out. 
(4 illustrations). 
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AVAILABLE: Library of Congress. 
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AUTHOR: YELINSON MeZe » {ASNOFOL' SKAYA vA. A. 109-5-21/22 
TITLE; Tnterdepartmentel Seminar fcr Cathode Electronics. (Nezhduvedomst~ 
vennyy seminar po ken todnoy wlektronike: Russian 
PERIODICAL: Radiotekhnike 4 Elektrenika» 49571 VoL 2» Nr 5» PP 666-668 

(U.9-5-R- 

ABSTRACT: At the 4 meeting held on the 4.301997 Lectures were delivered 

on the autoelectron emission. 

4.} M1. YELINSON showed that the present conceptions conceming 
the molte effect process are not able to explain all knowm 
experimen cal acts. The lLeoturer suggested & new point of 

detail in sotekhnika 4 Elektronika» 
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4957, Vol 2» 
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109-5-21/22 
Interdepartmental Seminar for Cathode Electronics. 


5.) I.N.SLIVKOV described the investigation of breakdewm in the 
vacuum in the case of flat and spherical steel electrodes. 

6.) AeI.KLIMIN reported on the investigations in the electron 
projector. 

7.) G.ABOGDANOVSKIY spoke about the measuring of resistance on 
a tungsten contact when opening the electrodes. 
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Institute of Radio Technology and Electronics, Academy of Science, USSR, Moscow. 
"Concerning the Problem of Auto-Electronic Emission." 
Berlin GFR, 


report presented at hth Intl. Conference on Electron Microscopy, 


10 - 17 September 1958. 
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(93) © PHASE I BOOK EXPLOITATION sov/1804 


*  Yelinson, Mordukh Tl'ich, and Vasil' 
a Emnission), Moscow, Fizatgiz, 


Avtoelektronnaya emissiya (Electron Fiel 
1958. 272 p. 6,000 copies printed. 


yev Gennadly Fedorovich Vasil'tyev 


Ed.: Yee Le Starokadomskaya; Tech. Ed: N. Ya. Murashova. 


PURPOSE: This book 4s intended for engineers and technicians working in 
electronics and can also be useful to upper division and graduate students 


specializing in this field. 


COVERAGE: According to the authors this pook is the first systematic presentation 

of the resulte of theoretical and experimental work in the field of electron 

field emission. The authors see the possibility of practical application of this 
phenomenon to radio physics and electronics. The introduction is a short ex-~- 


position of basic data on the energy distribution of electrons in crystals and on 
a semiconductors 


the nature of the potential parrier at the boundary of metals an 
Ciapters 1 and 2 cover the theory and experimental 
metals. In Ohepter 3 the author examines 


(aielectrics) in @ vacuum. 
research in electron field emission Ot 
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‘Electron Field Emission 


the cause of the non-stability of emission and possible ways of increasing the 
stability of emission characteristics. In chapter 4 the authors exemine the 
theory and extremely limited experimental research done in field emission of 
semiconductors. In ghapter 5 the authors discuss aspects of the problem of 
nonmetallic complex autoelectronic emitters. Chapter 6 contains data on the 
use of electron field emission in the cathodes of electron equipment and in. 
_ electron-emission microscopes of high resolving power. M.I. Yelinson wrote - 
the Introduction and Chapters 1, 3, and 5. Chapters 1, Ky and 6 were written 
by M."I. Yelinson with the cooperation of G. F. Vasil'yev. The authors give 
recognition to D. V. Zernov, Corresponding Member of the Academy of Sciences 
of the USSR, and V. A. Gor'kov, T. I. Kofanova, and A. Aw Yasnopol'skaya for 
their help in compiling the volume. There are 243 references ,O4 of which are 
Soviet, 35 German, 3 Japanese, and 120 English. 


TABLE OF CONTENTS: 
Editor's. Preface 


Authors! Preface 


Introduction. 
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1. Zonal structure of crystals. Energy distribution of electrons. : 
Electrochemical potential ll 
2. Potential barrier at the solid-vacuum boundary 21 
3. Different types of electron emission 26 
4, Field emission 29 
Ch. 1. Theory of Field Emission of Metals 33 
5s Introduction : 33 
6. Calculating the transparency coefficient of D at T= 0 and 
the basic field emission formula 35 
7- Field emission formula for metals in the case of idealized 
‘acute-angle barrier at T= 0 dy 
8. Theory of thermal field emission 47 
9. Theory of field emission for metals covered with adsorbent filns 60 
Ch. 2, Experimental Research on Field Emission of Pure Metals 62 
~ 10. Technology of preparing field emitters 63 
ll. Surface migration. Shape of the peaks and determination of 
electric field on the emitter surface — 70 
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emission 120 
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Metals 133 
20. Adsorption of residual gases 134 
21, Certain problems in jon banbardment of emitters and cathode 
sputtering 139 
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Semiconductors 154 
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Experimental research 


Electron Emission from a Metal into a Semiconductor or 
Dielectric Having Strong Fields 
Contact phenomena at a metal semiconductor (dielectric) 
boundary 
Phenomena in dielectrics and semiconductors having strong 
electric fields 
Experimental research on field emission of thin dielectric 


films 
New data of research on electron currents in dielectrics 
Conclusion 


Uses of Field Emission 
Introduction © 
Autoelectronic microscopy 
Use of field emission in the cathodes of electron 
instruments 
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AUTHORS: Yelinson, M.I., Gor'kov, V.A. and Vasil'yev, G.F. 


Pied sia achoinsak Readies 
TITIE: Field Emission of Rhenium (Avtoelektronnaya emissiya 
reniya) 


PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol.Il, No.3, 
pp, 307 ~ 312 (USSR). 


ABSTRACT: The field emissio# of rhenium was investigated by 
Barnes (Ref.1) but the main shortcoming of his work was the 
lack of any data on the stability of the emission when the 
emitter was subjected to ion bombardment. The aim of the 
present work is to provide the missing data, The investi- 
gations reported were carried out on point cathodes made of 
pure rhenium or of tungsten coated with a layer of rheniun. 
The rhenium points were prepared by means of an electrolytic 
etching of thin rhenium bars. A typical rhenium point is 
shown in Fig. 1. The rheniated tungsten cathodes were pre~- 
pared by depositing the rhenium electrolytically on to tung- 
sten points. First, the emission patterns of both types of 
the emitter were photographed (see Figs. 2, 3, 4 and 5) 
and-4t-was faupd- - that in both cases the emitter has the 
‘game hexagonal lattice structure. The method of investigation 
-of the emission stability of the point cathodes, when subjected 
Carals2"° jon bombardment, was similar to that described by the author 
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Field Emission of Rhenium 109-3-1/23 


in an earlier work (Ref.2). The cathodes were subjected to 
bombardment by mercury ions; the pressure of mercury ing the 
investigated tube caild be ywaried from about 1 to 20 x 10 ~ mmHg. 
The experimental curves jllustrating the characteristics of 
rhenium cathodes are shown in Figs. 6 and 7. These are in the 
form u(t) , where ut) is the voltage across the investigated 
tube and t is time; the curves are plotted for a constant 
current; in this way, it is possible to avoid the negative 
resistance regions and the resulting avalanche-like increase 
in currents. By comparing the curves of Fig. 7a and b, it is 
Been that rhenium is about six times more stable than tungsten 
(the curves of Fig. 7b are for pure tungsten). Some measure- 
ments were also made on the field emission of tungsten in the 
atmosphere of mercury vapours and in the presence of hydrogen. 
The resulting curves are shown in Fig. 8. The decay of the 
emission of a pure tungsten cathode and a rheniated tungsten 
cathode, in the presence of hydrogen, is illustrated in Fig.9 | 
by Curves l’and 2, respectively. There are 9 figures 
(including 5 photographs), 1 table and 4 references, 1 of 
which is Russian, 1 German and 2 English. 
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AUTHOR: Yelinson, H.I. 109-3-21/23. 
a, 


TITIE: Influence of the Gas Adsorption on the Surface of an Enitter 
on its Field Emission (0 vliyanii adsorbtsii gazov na pover- 
khnosti emittera nayego avtoelektronnuyu emissiyu) 


PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol.III, No.3 
pp. 438 - 439’ (ussR}. 


ABSTRACT: Voltage and current of several tubes fitted with point- 
type emitters were measured as a function of time. Fig. 1 
shows the voltage u and the current i for a cold emitter, 
made of larthanum hexaboride; the emitter was not properly 
de-gassed. Fig. 2 shows u and i for a tungsten emitter 
which was heated to a temperature of 900 ~C, while Fig. 3 shows 
similar curves for a cold lanthanum hexaboride emitter which 
was properly de-gassed. From these experiments, it can be 
seen that if the emitter is not properly de-gassed, the current 
will fluctuate; the fluctuations can be removed by de-gassing. . 
the emitter or by heating it to an appropriate temperature. : 
It was also observed that very strong short current pulses-can 
occur in cold emitters; frequency of these pulses increases 
with increasing pressures and is almost independent of the 
magnitude of the steady state current. There are 4 figures. 
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pp 945-953 (USSR) 


a, 1958, Vol 3, Br 7; 


ABSTRACT: The work described aimed at the investigation of the 


field emission of LaB,, in part 
Qhission, 


the mechanism of the 


and chemical stability when 8 
The investigated samples were 
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The voltage current characteristics of various samples are 
ghown in Fig.5. Gurves a ond b of Pig.d correspond to 
emitter temperaturce of O° and g50°C, penpoctively; Gurve 1 
of the figure was taken immediately aftor heating bho 
emitter, while Gurves 2, 3s 4 and 5 were taken after 10, 30, 


emission current as & function of time is illustrated by 
Curve 1 in Fig.6; Curve 2 in the figure ghows the current 

for the case when the voltage was pandomly interrupted. 

Pig.7 shows voltage-current characteristics of a LaBs emitter 


immediately after heatiné..7° a temperature of 1500°C, and 
then 15 minutes after tie completion of the heating cycle} 
two similar curves for the heating cycle up to Cc are 
also shown. From Fig.7 it is concluded that the work 
function of the emitter increases py about 60% when pho 
sample is subjected to poisoning and , gecondly that the 
mass of the adsorbed gases 4g eliminated at B5ovc. The 
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and it was found that the 


gs ghowm in Fig.i0. 
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Field Emission ° 


less than 0.5 sec 
ere linear, 4 
4 references, 


Investigation of the 


be reduced to 
voltage current curves W 


The paper contains 10 figures and 
are Soviet and 2 English. 
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~-Chemical properties 
4. Ion bombardment , Field emission-~Analysis 
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On the Article by V.G. Prokhorov "On the Problem of Converting 
Man Ultrasonic Image into a Visual One.". 
Gernov's paper was published in a collection, NT e2y 
of nya sestion of the Institute of Automation en 
Melemechanics of the Academy of Sciences of the U 
in 1952, i.e+ five years earlier than the publication 
of V.Ge Prokhorov's article. Unfortunately V.G, , 
Prokhorov does not refer in any way to D.V. Zernov's 
work. — 
(This is a complete translation) 
ASSOCIATION: Institute of Radio Engineering and Electronics, 
Academy of Sciences of the USSR, Moscow. 
(Institut radiotekhniki i elektroniki.AN SSSR, 
Moskva.) : 
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er the breakdown does not 


uncovered. The emission aft 

disappear and displays a number of novel interesting 

characteristics. These can be summarised as follows: — 
ively high voltages 


commences at comparat 
ating effect is observed; 


(5-10 kV); 2) a self-activ 

tne increase in j nt is not accompanied py 
the increase in the required e but, on the contrary, 
the voltage decreases; the emission displays an 
anomalous temperature dependence; 4 decrease in tempera- 
ture results in an increase of the current; 4 the 
emission is very stable and 5) in some case 

down of the emitter does not lead to the appearance 0 
above effects put these may be stimulated by heating the 
emitter to a temperature of 1 200 Cc. The above emission 


effects are illustra of Figures 2 and 3. 
There are 3 figures an 1 of which is Soviet 


and 1 German. 
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TITLE: Influence of the [nterna 
conductor on its Field Emission 
elektricheskikh poley Vv poluprovodnike nay 
elektronnuy¥ emissiyu 
PERIODICAL: Radictekhnika i Elektronika, 1959, Vol 4, Nr 1, 
p 


p 140 - 142 (USSR) 
ABSTRACT: Yoltage-current characveristics of the field emission of 
when plotted in the usual logar- 


sarbon-saturated quartz, 
j as can be seen from 
acteristic cannot 


j 5 Ls non-linear, 

the figure (see P 140). This type of char 
ba & lained by employing the normal equation (Refs 1 
and 2 which is in the form represented by EG 1). The 
follcwing notation is adopted in Ea 1): By is the 

wity electron concentration, m™ is the temperature 
of the lattice, is the external electric field, is 
the Nordheim function, & is the permittivity, ny is the 
concentration of the impurity centres, A is the’ energy 


interval between the impurity level and the bottom of the 
Cardal/ coneuctivity ZONE 


conducti 


(1) can be also written as Eq 
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"Inf luence of the Internal Electr 
ite Field Emission 


where D denotes t 
However, 2 in Ea 

of the conductivity el 
which is 
n and 


temperature, 
Quantities 


electric field 


can be expressed by 
The parameter 6 Oo 
of atomic § 
conductors. 
conductors ar 
Consequently, 
{onic semiconductors 
1 


be written a8 E 
of Eq (15") 
plotted in 

of l/EB- 


Eq 
£5 


Ep 4n the semiconductor. 
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mi-conductor on 


m of the equation. 
e concentration 


s the electron 


lattice temp 
the interne 


These quantities 


tively(Refs 4-5)> 
) for the case 


e 


di erature. 


fferent from the 
are functions of 


s (5) 


a by Ea ¢ 
1 


, it is in the form 


en that the cu 
, i6 B non- 
neglected, 


rrent, when 
linear function 
(13) 
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its Field Emission 


can be finally written in the form of Eq (16). There 
are 1 figure and 6 references, 1 of which is English 
and 5 Soviet. 
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TITLE: Certain Peculia ies of the Field Emission of Germanium 


PERIODICAL: 


ABSTRACT: 


BESS Ree Be soa oS 


(Nekotoryye osobennosti avtoelecktronnoy emissii germaniya) 


Radiotekhnika i elektronika, 1959, Vol k, Nr 4, 
pp 728 - 729 (USSR) 


The field emission of n-type germanium was investigated 
and the results are shown in Figures 2 and 3. The 
investigated samples were in the form of bars having 
dimensions 1 x 1 x 10 mm and were prepared from a crystal 
having a resistivity of 2-10 Quem. The bars were 
electrolytically etched into fine points (Figure 1). +A 
typical voltage-current curve of this type of emitter is 
shown in Figure 2; the middle portion of the characteristic 
is rectilinear, while in the region of small currents, the 
characteristic deviates from the linearity; also at large 
currents the characteristic is non-linear and the current 
has a tendency to increase. Figure 3, shows two voltage- 
current curves taken at two different temperatures; these 


correspond to comparatively small currents. 
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chnika i elektronika, 195 


PERIODICAL: Radiot el 
pp 1067 - 1068 (USSR) 
ace on Fobruary 2+ 1959, 


seminar took Pp 
; AN SSS 


The meeting of the 
ii elektroniks 


+ the Institut radiotekhnile 
(Institute of Radicenginecring a 
AceSCes USSR). The folLlowins Lectur 


discussed: 

M.L- Yelinsor — “tnvestigation of the Field 
Dielectrics Containing Admixtures" 5 

Avil. Krokhina ~ i f the Dielectrics Subjected 
to fon Bombardment and Heating" 3 

v.A. Shreanik ~ Work Function of the 
Thin-Layer Cathodes on j 
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pp 849-857 (USSR) 
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with the geometry of the cone angie % and the pulse field 
of refractory alloy amitters: using No 
also gtudied as a V 


a new class 


Tungsten points were 


emission of 


LaBe and arc points: 
control Rig. @ shows the technique for the 5 
enlargement of the angle @& > successive etches are made in 
caustic soda, the tip of the point peing masked with glorules 
of acrylic resin, Micro phot ggra Phe of typical tips. showing 
a range of angles petween and 85 are reproduced in Fig>> 
(note; the scale of © s 10X smaller than the others): 

ig approximation (Ref. 4) 18 

loyed 1n 
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high current densities th 
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downwards deviation from rectilinearity: 
distributed over a 


The 


which this deviation occurs i8 


rere ae ioe <0 30k = 10° 
of field emissi 
is at least as 

of the characteri 
direction fr 


current den 
jin Fig. 123 
and the points marked 

radius of the emitters. 
exceed the theoretical 


the points marked 


formulate 
incorrectly. 
densities, noted above, 


= ‘ . 
PETERS 
eer cee eee 
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Asem" rs 
t obtained from 
from tungsten. 


is the de pendence 


Oo have pee 
The exper 
ons (Ref. 

lects thermal radiation and 


oe ao 


cere 


The density at 
wide range ~- 


working densities 
the refractory alloys 
The deviation 

ical is in the opposite 
1, where the deviation is 
densities. 
of pre-arc 


The relationship 35 plotted } 
~, 


ental points 
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imental data 
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Two possible 


for large angles @ 


from rectilinearly at high current 
be due to the influence of space 
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charge. Another possible reason is that the shape of the 
potential barrier is not in accordance with the classical 
image force theory (see the abstract of the previous article 
~ pp: 1315 - 1317). The present authors consider the space 
charge explanation more liely, and advance a number of 
reasons. However; the presence 0 . of the charac~ 
teristic with iner 

requires further consideration. 

the greater stability and higher working cu 

obtained from points with a large cone angle a are 
advantageous. There are 12 figures and 9 references. 

3 Soviet and 6 non-Soviet: 
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TITLE: Cold Emission of Electrons from Thin $10, + © Films on 
Tungsten 


1862-1865 


TEXT t n of electrons from thin carbon activated 
quartz film investigated as a function of the 


PERIODICAL! Radiotekhnika q elektronika, 1960, Vol-5» No.11, 
pp. . ‘ 


applied electr films and their activation 


were prepared by L ent authors in 
The metho nt into the 


Latinum, 
ements of ectr er, the current 


through e emission current were carried out both under 
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of Electrons from Thin $i0, 


d the duration of the pulses and 


static and conditions an 
their repet d within wide limits. Figs.2,3 
racteristics. Fig.2 shows 
on the current through 
) at various 
1350°C; 
ent 


Cold Emission 


ence acro 


2 - 1200°C, 
‘the emission curr 


temperatures 
anode voltage UL ce] 
increases Very rap i 1 field in the 
film. It was foun the 
nt is practica perature. 
emission begins v/em. Fige3 
ode voltage at 
h the fil respectively). 
_in the 
characteristic re) lm. 
t all the currents 


v/om and beyond this poin 
are higher than those predicted by Ohm's law. The emission is 
time but is sensitive to fluctuations in the potential 


stable in 
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difference across the film. It was found that the emission takes 
place at small local centres and the emission current density is 
rather high. athe current density was found to be of the order of 
about 1 mA/cm. The nonuniform distribution of emission over the 
emitting surface means that the properties of the film are very 
dependent on the technology of preparation. 

There are 5 figures and 6 references! 2 Soviet and h non-Soviet. 
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TITLE: interpretation of the Shape of Voltage-current 
Characteristics of the Field Emission in Semi- 
condustors 


PERIODICAL’ Radiotekhnika 4 elektronika, 1960, Vol. 3: 
No. 12. PP» 2004 ~ 2008 


TEXT? A typical voltage-current characteristic in lg Jj 
and 1/E coordinates for metals js in the form of a straight 
jine for a wide range of currents i and voltages ue 
Such a characteristic is showngin Fig. 1, However, at t 
current densities J » 7 * 10. Afem A considerable 
deviation from the linearity is observed. Thus, 4 character-~ 
: ; istic pendapears in the vicinity of the point A (Fig- 1) 
which occurs at lower je further, 2” the vicinity of the 
point B the vate of the current jncreaseé becomes greater 
again. The deviation at the point A can be explained by 


the effect of the space charge of the emitted electrons and 
py the deviation of the true form of the potential parrier 
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$i0, + ¢ and A1,05 + C were investigated in an earlier work 


(Ref. 2)> It was found that the possible reason for the 

deviation of these chara ics from is the 

influence of the 

which changes the distribut 

centration, The characteris ic, Ge and 

from Refs. 3, 4, and 5 The peculia 

these three characteristics is the deviation from linearity 

at small currents. A new type of voltage-current characteristic 

was discovered. The materials usé j i gation were 
semiconductors based on Sid, In order to make these J} 


emitters conducting,» Sid, was activated with carbon and tungsten 
was added to A1,05- The particular feature of these substances 


ig their low electron affinity coefficient Zz oe «1 ev (Ref.2)- 
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The shape of can be explai 
©.. ig the Nordheim function. 


assumed that Oly)= 01 
This means tial barrier at the poundary petwecn 
i ears and the 


‘the semicon 
ively slowly 


exponential emission law is rep 
- ancreasing function such as i = KE“ « 
qThere are 7 figures and 6 reterences? 
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p-n_ junctions in SiC crysta.e 
PERIODICAL! Fizika tverdogo tela, 7. 3: 9- 6, 1961> 476224767 


TEXT: The authors report on the electron emigsion from pee ranst its its 
sic crystals in pulsed operation #5 depending “Fe% the magnitude of the 
plocking voltage U and temperature t, giC was chosen a3 +he ecject oF 
the investigation for being chemically somewhat 2nezt and bv7eause the 
threshold energy of impact ionization tn gic :3 nigher than the enevay of 


electron affinity (u .= 4. 3evs A* gev), The amiseion of ho electrons 


rom natural p-n junctions in 9ic (arising when growing ~ gic by *he 
sublimation method) had been firt studied in Ref.3, The 2% 2! C, 3mm 
sized eingle crystal specimens displayed the p-F yencsion on tha (1000) 
face. The measuring apparatus is sohematically shown in Fig.*. Negative 
square pulses were used (amplitude up %o 400v, duration @pasc, repetision 


frequency 50 seo )s whereby the gspeciman sould ba kept at a constant | 


beeen ere see 
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temperatures The voltages were measured by an gscilloscope, and the xX 


emission currents by & tube elevtrometer {ganertivi*y wig a). Pre TOLse 
ampere characteristics were recorded reth in the forward and in the sn- 
verse direction at different frequencies and differen’ temperatures: The 
rectification factor proved to be very smalls In aidition, the emiseson 
current i, ag a function of U was examined (which nad teen neglected in 


Ref.3)- The emission centers were found +o be bright points (elactron 

gas, neated by high field-strength concentrations) $ tne visible Tyominescenre 
ja a consequence of the recombinasion of not alectrons with impurities 

The emitting points have linear dimensiors of 1Op. With absolute Values 


; ; 2 F 

of 1 20R8 the emiss2on eurrent dZonzities are + 21Ca/ om (which five 
results of Ref. 3)- i, rises with growing temperature and attains gatura@ 
4ion even before the beginning of impact fonizations whe i,(U) curves 


shift with 4 rise of temperature toward lower U values. The effectivity 


of 4-emiesion (4= ft vcougi is very small eons tne y (U) curves 
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display & maximum, the height of which is reduced with & rise of tempere= 
ture. Sputtering of Bad raises i, considerably, by one order of magnitude - 


(the current passing through the junction) is-left 


‘ at besti i 
through 
practically unchanged in ‘this connection. y.G. Sandomirskiy 4g thanked 
for his dicussions; and N.V. Sumin and A.M. Fadeyev for their assistance. 
ferences! 2 Soviet-bloc and 9 non-Soviet- 
bloc. as to English-language publications 
read 46 follows: Nature, 161, Noe 4601, 38, 19583 Ref. 33 
L. Patrick, W.d- Choyke. “Lette, 2, No» 2s 48, 19593 Ref.6: 


L. Patrick JAP, 31, No- 


' 
ASSOCIATION! Institut radiotekhniki 4 elextroniki AN SSSR Moskva 


(Institute of Radio Engineering and Electronics, AS USSR, 
Moscow) . 
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9.44300 (37 owey) 5/109/61/006/002/015/025 
Dh. 25 Sor £190/E435 
AUTHORS : Yelinson, M:t: Stepanov, G.V. and Pokalyakin, v.1. 
TITLE: Emission of Hot Blectrons From pen Junctions in 
sic Crystals 
PERIODICAL: Radiotekhnika i elektronika, 1961, yol.6, No.2, 
pp 292-297 


TEXT: The emission of hot electrons from natural junctions in 
sic crystals is investigated as a function of the reverse voltage 
(U,) across the junction and temperature (tT). sic is of particular 


interest, since ei > Xx (Ref 1): 64 7 threshold energy of 
impact jonization, Xx - work function for hexagonal sic; 
ey = 4.3 evs = 4,0 ev)- Also its chemical inertness should 


give surface stability. According to R,.Goffaux (Ref. 4) and Ye.T. 
Kharlamova and G.F .Kholuyanov (Ref .5) the most favoured mechanism 


the nature 
they did establish the high 
and the law ig = 1eKe 
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where iekB - current through the junction and k - constant. 
The apparatus and method are briefly outlined (Fig.l). The 
crystals were grown by sublimation and the presence of junctions 
established from electro~luminescence and the volt-amp 
characteristics. The crystals were selected for brightness when 
reverse biased. surface preparation consisted in removing the 
$1095 film and polishing. Both d.c. and pulse voltages could be 
applied, the latter such that heating effects could be obviated, 4 

t 


measured with an electrometer of sensitivity ~, 10713 amps. 

The measured emission current was in the range 10-12 to 10-6 amps. 
The emission builds up with time under direct current and at 
elevated temperature (~400°C). After eight hours, the emission 
reaches 4 steady value and becomes very stable. This build up is 
probably related to the surface cleanliness. The junction voltage 
necessary for emission varies over 4 considerable range. 

Comparison of the pattern of emission on the luminescent screen 
with the pattern of light spots on the crystal showed the latter 

to be the source of emission. As Uy, is increased, the number of 
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he centres are 


emission centres grows. The linea 
e sum of 


from 1 to 10} - The current density, 
the areas of the emission centres is 1 
confirms the most important result of 
In Fig.2; owth over AB is pa 


together with slow over BC. curve 
very rapi increasing VO 
Curve 2, room temperature is maintained by use of 10 sec 


over the whole voltage r curves lL 


endence 
disagrees with t sSh.M.Kogan and Vv .B.Sandomirskiy (Ref .1) 
which is suitable for Ge and Si. Consequently, it seems that the 
increased rature compensates for the 
increase the junction 
changes Wi ure. t a voltage 
which is still far below breakdown. n that the 
plot of ig as a function of iene ature 
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and voltage, i.e. the given value of ip always corresponds to a 

given value of icke: This is explained by the high junction 

fields which depend on (e.g. E” Un), 

acceleration js thus always 4 not dependent on Un 

and T. Emission simply increas e number of carriers in 

the junction. Note the maximum of y at the point 8B (the bend). 

Evidently over the portion BC a new scattering mechanism comes 

into play, the number of electrons capable of being emitted growing 

at a slower rate than total number of electrons. The relation 

between ig 8 is also jllustrated inc 

Liquid nitrogen The curves in Fig.5 

another crystal. The sharp increase has been est 

due to heating of the crystal. The maximum value of 

1074, i.e. very small. Clearly this is due to losses 

very highly doped n-type layer, where the electric field is 

negligible. The following conclusions are arrived at: 

1, The current densities are very high ja = 1 to 10 amp/cm@ 

which is in agreement with Patrick and Choyke (Ref .2)- a 

2, The emission js non-uniformly distributed over the surface. PA 
3 £3 SO 
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mission of Hot Blectrons «+ 
he tneoretical 
d with the increases 


ntration with 


dependence ig weaker than t 
and $33 this is associate 
of carrier conce 


3, Fre temperature 
dependence for Ge 
seattering nullifying the inereasc 
. temperature. ; 

4h, The ratio y is very 5" 


- related to scattering of electron 
‘has a maximur at a particular voltage Un- The decrease of Y 


above this point is due to a new powerful scattering mechanism. 

5. The emitted current is strongly associated with reverse current 

and independent of temperature and voltage. This is explained by 
the strong junction field which is always sufficient to- 


all, about 107". This is possibly 
s near the amitting surface; it 


coon peta NE PTE! 


accelerate the electrons. 
Acknowledgments are expressed to y.p.Sandomirskiy for advice and 
to N.V.Sumin and A,M.Fadeyeva for assistance. There are 


a) figures and 5 references: 2 Soviet and 3 non-Soviet. XY 
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' Fig.l. Experimental apparatus and circuit for the investigation. 


inging of the point 
m rod to increase 

heat con i m the crystal 
accelerating 
fluorescent screen on a 
transparent metallic base 
pulse generator 
pulse amplifier 
meter for measuring stationary 
or mean current 
meter. for measuring d.¢- or 
pulse voltages 
tube electrometer 
constant current supply 

~ anode voltage supply 

> § =. temperature measurement. 
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c and pulsed junction characteristics. 


| Fig.2. Comparison of stati 
Pee sg c 
* Curves Yi - - WC lya lent, 
'icka and 1g for 
_ static: operation me 
i as function of Un — gggti?+m? 

At i Curves 2,2! = 
-. ° | dexgand 19 for 
' pulsed operation, soot? 
. Temperature 20°C 


‘ Curve 3 - slice 
temperature during gmt? 
static operation. 
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3/019 64/000/008/008/055 
A153/A102T7 


G, 1300 
AUTHORS: Yelinsony, Mele, and Gor'kov, VeA- 


Device for 


generating transient electron packets 


no. 8, 19645 20 


class 21at, 13. No. 437545 (466917/26 of January 16, 1958)- 
4. A device for generating transient electron packets in hollow resonators 
or waveguides, distinct from others in that in order to obtain monochroma~ 
high current density, autoelectronic cathode 
side the yesonator (waveguide) consatitut- 
jde's) wall or its point where- 
1f is situa A device 
n flux 


urpose of le 
5 wall is made in the 


TITLE: 
PERIODICAL: Byulleten' izobreteniys 


TEXT: 


ap (waveguide 
like net. 
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9.3120 (1663,1137,1/4 o) E140/E435 
AUTHORS : Yelinson, M.1I. and Gor'kKov, VA. 
TITLE: Certain Features of Field-Emission Cathodes Operating 


in Microwave Fields 
PERIODICAL: Radiotekhnika i elektronika, 1961, Vol.6, No.2, 


pp. 336-339 
TEXT: A qualitative analysis is given of the operation of a 
field-emission cathode in a microwave resonator. Due to the 


pronounced non-linearity of field emission cathodes the emission 
in a sinusoidal electrical field occurs in the form of short 
electron packets. For example, about 42% of the charge emitted 
during a period can be concentrated in a phase interval of 16°, 
during which the electric field varies by + 0.5%. Experimentally 
the electron concentration in the packet has been obtained in the 
range 10 to 1014 cm=3. Furthermore, the conditions of ion 
bombardment for such a field emission cathode are much more 
favourable than the case of a d.c. device. There are 5 figures 
and 3 references: 2 Soviet and 1 non-Soviet. 


SUBMITTED: October 19, 1960 
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g,4300 (NS ll 39047) £140/E163 
AUTHUKS 3 Zhdan, A.Ge» ‘and Yelinson, M.I. 
TITLE: The energy distribution of field emission electrons 
from semiconductors 
PERIODICAL! Radiotekhnika 4 elektronika, vyol.6, No.4, 1961; 
PP. 671-672 


TEXT: This note is a continu revious work by 
Yelinson and colleagues (Refs. oretical and 
experimental atudy of the inf lue ctric fields 


on semiconductor field emission. jer that the 
ce of an internal ubstantially 
non-equili a in the present study is8 
 gimilar to t d Muller (Phys.Revss 1959, 
‘113, J, 115). jeld emission of high- 
have a non-equilibrium 
character} of 104 v/em there is 


a substanti with increase of 
lattice temperature n temperature 
decreases} -at lar i er of 
Card 1/2 


A R . 
E 
/ / 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4 


22908 


S/109/61/006/004/023/025 
E140/E163 


The energy distribution of field emission electrons from 
semiconductors 


emitted electrons occur above the potential barrier, 
There are 2 figures and 3 references} 2 Soviet and 1 English, 
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Concerning the theory of field emission and thermoionic field 

emission of metals and semiconductors. Radiotekh. i elektron 

6 no.8:1342-1353 Ag '6l. - (MIRA 14:7) . 
(Field emission) (Hotals—Electrie properties) (Semiconductors) 
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' 9g 3130 (00303) 64,132) p/246/D302 
AUTHORG: Basalayeva, N.Yae, Yekimenko, TeMos Yelinson, Mele» 
eal. D.V., Savitskaya, YaeSe, and Yasnopol'skaya, 
TITLE: Investigating some properties of a cold m@gnesium~ 


-oxide cathode with @plf-enhancing emission 


PERIODICAL: Radiotekhnika i elektroljika, v- 6, no+ 10, 1961, 
172@ - 1740 


TEXT: The aim of this work was to study some paerties of cold - 
magnesium oxide cathodes which were not investigated in technical 
literature. In the experimental apparatus, cathodes made by cata- 
phoresis and spraying were used, with varying thicknesses - - 35) 
and 12-60 p, res ectively)» They both had high pa@pusness (80 % of 
the ~otal volume). They had nickel substrate of the tBpe NM (mag- 
nesium added) and platinized nickel. The instrument used was a 
diode with tubular cathode of oval cross-section and a mesh-anode. 
Te starter used was a thin (100 p @) tungsten filament. The ca- 
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thode was activated by baking it for 10 min. at g50°C. Number of 
specimens approx 40d their volt-ampere characteristics cogre spon- 
dea to those in the Literature. a) To investigate the effect of 
oxygen, spec jaized in cycles, at g50°C in atmosphere, ,4~ 
starting at psuree Then the max stable current, le © 
was measure nding potential qgifference, Vas bet- 
ode an ken as an approximate cri- 
terion of the qualit® 4 shows Ie/Up_, a8 & funs- 
tion of the number Oo is cathodeBe Fige 95 
~ the same for spray f curves were ob- 
tained for pl berate (Pt la p thick)» 
not play any + role in 
ion o re-depen~ 
that there 1 jble chan- 
gsion. If th r than 400°C, 
g up the MgO 
layer i improve- 
ment by it ) The time depe 
cess was 2180 It was shown that it 
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dlluminete the cathode to start the cold emission. On the other 
hand the decre .se of the incandescence of the Starter clectrode 
Breatly increase... the starting time, d) The influence of the pre- 
sence of a magncet.c field ig shown in Fig. 14. e) The increase in 
thickness (up to 30 — 40 BR) of sprayed cathodes improves their emit- 
tive properties. The Opposite is true for cataphoresis cathodes, 
. but comes from single centers, Situated in cracks for thick ones. 
ge) By positively charging up the MgO layer, it was impossible to 
start the emission, thus it is necessary to introduce a small 
amount of free electrons for starting. At the end the authors dis- 
‘cuss the various hypotheses proposed in technical literature to ex- 
‘plain the effect and state they intend to test them in their future 
experiments. There are 14 figures and 11 references; 6 Soviet-bloc 
and 5 non~Soviet-bloc. The references to the 4 most recent English- 
language publications read as follows: D. Dobischek, Electronics 7 
and Comins, 7, 5, 26, 1959; A.M. Skellett, B.G. Firth, D.W. Mayer, 
Proc. 1.°.E., 47, 10, 1704, 1959; y, Mizushima, Y. Igarashi, T. 
Imai, J. Phys. Soc. Japan, 15, 4, 729, 1960; H.N. Daglish, Proc. I. 
E.E., 108B, 37, 103, 1961. 
SUBMITIED: May 23, 1961 
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f the spectra of autoelectrons emitted by semiconductors. 
i ae 7 no.41670-686 Ap '62, (MIRA 15:3) 
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2E,/64YO 
AUTHORS: Gor'kov, V.A-, Yelinson, M.I., and Sandomirskiy, V-B- 


TITLE: On the role of the space charge in drawing field- 
emission currents of high density 


PERIODICAL: Radiotekhnika i elektronika, Ve 7, n0- 9, 1962, 
1495 - 1500 : 


TEXT: The possible causes are considered of the observed deviation 
of tne current-voltage characteristics of field-emission of metals 
at high current densities. In this connection the authors analyze 
the role of the space charge and of the shape of .the potential 
barrier at the boundary emitter-vacuum. It is shown that if a suf- 
ficiently strong positive space-charge is formed in the emitter- 
anode space (e.g. by {ionized residual-gas molecules), this lcads to 
a certain type of deviation of the current-voltage characteristics. 
First, the space charge ig calculated by an approximate method. 
The calculations are checked by experiment. The pressure in the ex- 
perimental diode varied between 10°78 and 40-4 mm Hg. The prepara- 
Coa cy hae tungsten emitters, 48 well as the experimental procedu- 
ard 1 


A : | 
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re were described in the references. It is concluded that the ini- 

tial region of deviation of the current-voltage characteristics is 

mainly due to the influence of the space charge. The barrier effects 

are apparently weak and appear in the region of higher electric 

field strength. The experimentally observed shift of the entire 
current-voltage characteristic towards larger values of the field, 

is apparently due to the polarization of residual-gas molecules. 

There are 3 figures. The most important English-language reference 
reads earl N.C. Barford, J. Electronics and Control, 1957, A 
3, 11, 163. , : 


SUBMITTED: January 30, 1962 
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was solved by numerical methods. 
were calculated for various 
(the semiangle of the enitter 
23 15; 25; 35 and 45°. The 
» The above theoretical con- 
Phe theoretical and ex- 
eement; the quantita- 


not taken into accoun the damping effect of the space 
charge, the use of the mean current-density instead of the actual 
current density, etc.). The theoretical calculations for small se- 
miangles « (=< 30°), are qualitatively in agreement with the results 
of W.P. Dyke a. othe, (Ref. 1: Phys. Hevey 1953, 91, Os 1043). For 
values of a >» 30°, the authors obtained a stronger dependence of 
the critical current-density Jorit on a. The theoretical and expe- . 


rimental curves jorj4 = (a) and j = q(t) with U = const., were in 


good agreement. No use of self-heating effects can be made, in view 

of the instability of the processes involved. In practice, it is 

most convenient to use emitters with large semiangle (a = g0° and 
Cara 2/3 
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above). Such cathodes have great stability in the "vacuum" arc,. 
small emission-angles and considerable Operating current-densities. 
There are 10 figures. 
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Experimental study of the energy spectra of electrons emitted 
by a yttrium oxide cathode in strong electrical fields. 
Radiotekh. i elektron. 8 no.32457-470 Mr '63. (MIRA 16:3) 


(Thermitnic emission) (Electric fields) (Etebtrons—Spectra) 
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Field emission cathodes based on retal-like aaa eer 
Radiotekh. i elektron. 7 no.921511-1518 S '62. 
(Cathodes) (Field emission) 
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“mOPTC TAGS; self-sustained cathode emission, 


ABSTRACT; <A device has been develop ed for investigating veriations of the self} ; 
: guateined cold-cathode? emission fron en MgO cathode with changes in temperature ‘ 
> within a range from =19 to +500C. & along the center - 
* portion of a 3-mm diameter nickel tube closed at on? end, vhich was then sealed. 
4n a gless flosk. Heating was effected by passing current 
of the tube bearing the MgO; the sector was cooled by filling the tube with 
Mquid nitrogen. Prior to making temperature mensurements the device was sub= ts ) 
merged in liquid nitrogen in order to ovoid local. condensation of residual gases — 
and vapors upon cooling of the cathode, Measurements have shown that at a tem- 
. , perature close to -196C self-sustained emission stopped completely. Fron -120 
tO #1600,-a-few-microsmperes_ of self-emission wos achieved, With a further 
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.) dnerease in temperature, current increased slowly at first and then rose rapidly, 

i, passing to @ maximm at about 200C, and oftervards dropped off steadily up to 

‘the 5000 test level. A different curve was generated by decreasing temperatures, 
giving a hysteresis ascribed to residual effects in the cathode. It is suggested 
that the sharp drop of emission with decrease in temperature is due to the ac- 
cumulation of apace charges resulting in a field distribution within the surface 
isyer which inhibita emission, The decrease at high temperature is dua to the 
decrease of field within the layer owing to an increase in its conductivity. 
Orig. art, has: 3 figures, ; ; me 


| ASSOCIATION: none 
SUBMITTED: 12Jan63 DATE ACQ: 30May63 
:° SUB CODE: PH | NO REF SOV: 003 


"Card 2/2 


CIA-RDP86-00513R001962530001-4" 


R 2001 


PROVED FOR RELEAS 


Esa eae 
ae 


9/01/ 


"APPROV : 
Ee FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4 


Sina FE RSCTA TIS SUE RIC 
SSL Ekta oe Pea ene nea Me ene gee eats Ea 
: SRE eee 
ERaSeae 


Pgs : os 


“Eagu90-63__ gut este) fa) (a /St) te AFPTO/AD/ESD 27 and 
Pgh) /Pab-b--80/1H . . . 
"ACCESSION NRs , AP3000574 2a $/0109/63/008/005/0881/0883 4.2 
Zernov, D. Vet Savitskaya, Ya. S-« 


AUTHOR ¢ - Basalayeva, N- Ya; Yelinson, M. I-35 
: ———_— 
fy 
s 


‘ TYTLE: The role of porosity of cathodes \with self-sustained emission 
; : | iat —- 


“SOURCE: Radiotakhnika ¢ alekerenika, vs 8, no» 5, 1963, 681-883 
~~ TOPIC TaGS: cold cathode, self-sustained emission, nonporous surface, emitter 
porosity, current emission, anode voltage, dielectric material, uniform magnetic 
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~ ABSTRACT: “4 device has been developed for the inv 
of. cold-cathede self-sustained emission from a nea 


,, to establish a correlation between the emission phenomenon 
' A1,0, was selected as the dielectric material because of its low porosity and was — 


| deposited in thicknesses between several hundred and several thousand Angstroms. 
' The entire device was piaced in a uniform magnetic field directed perpendicular 
to the cathode survace, 50 that the pattern of current emission could be observed 
en a Fiuorescent screen. The behavior of emission aS a function of anode voltage 
--and time elapsed after the application of starting current is described. After 


estigation of the distribution 
rly nonporous surface in order 
and emitter porosity. 
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ribution of pores in the Alas layer... 
that at film thicknesses above 1000 A 

nters located close to the cathode ends, 

and contained fissures. The main part of 

ted, did not emit. In films of several 

sence of individual point centers of emission, 
he cathode surface, and a corresponding 
observed. It appears form the Al,0, tests 
self-sustained emission. However, this 
xtended to other dielectric materials, which 
rous) layers. Orig. art. has: 3 figures, 
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1. errne: Experimental investigation of the spectral composition of 
hot electrons emitted by a silicon pn junction 


‘ sOURCE: Fizika tverdogo tela, v- 6, no. 8 1964, 2343-2352 


‘ mOPIC TAGS: silicon, electron emission, high temperature electron, 
. pn junction, cesium, electron temperature, emissivity 


limited scope of the only published report ~ 
on the subject (J. 2- Moll et al., Phys. Rev- Lett. v.- 7, 87. 1961). 
the authors measured simultaneously the spectral composition of hot 
- electrons and the integral characteristics of a typical hot-electron ~ 


| . emitter (cesium-coated silicon p-n junction) . The investigations 
were made on silicon voltage~stabilizer elements rated 20--25 volts. | 
The spectral composition was measured by the retarding-potential | 
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method in a three-electrode spherical system using slotted anode 
diaphragms and provided with a removable attachment for cesium 
' coating of the silicon crystal. The test procedure and equipment 
: are briefly described. The results have shown that at high energies 
1: the electron energy distribution is Maxwellian. The electron tem 
. perature amounts to 4000--5000K. Simultaneous measurements were 
‘made of the dependence of the current through the sample on the i 
' erystal voltage, the dependence of the emission current on the crys- 
- tal voltage, and the dependence of the collector current on the . | 
collector potential for different values of the crystal voltage. ~ 
|‘ The maximum value of the electron temperatures for the different = - 
| gamples ranges from 1000 to 7000K with the most frequently encoun~ i 
| terea values being 4000--5000. The saturation of the emission 
| current is connected with the limited growth of the electron tem-  , ~~ 
q perature as a function of the crystal voltage. "The authors are 
|. gxateful to V. Be Sandomirskiy for a discussion of the results and - 
eee y. N. Kozlov for help with the experiments. Orig. art. ‘as! 
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TITLE: Thermionic and field emissions from stannic oxide 


“| gourcE: Radfotekhnika i elektronika, v. 10, no. 8, 1965, 1500-1506 


* 


TOPIC TAGS: thermionic emission, field emission, atennie oxide 


ABSTRACT: Thin (0.1—0.3 ) polycrystalline Sn02 films deposited on an opticelly- 
'.| polished quartz were subjected to constant and pulsed (100 pps) voltages. A very 
|intense hot-electron emission was observed at low voltages, which demonstrates the | 
' | possibility of a strong “overheating” of the electron gas in thin Sn0, films. The 
curve of filn voltage vs emission current was typical of previously studied emis- 
ision systems; viz., the emission current first increased rapidly and then tended to’ 
| saturate. The current-voltage characteristic of the film is linear within a wide 
' |vange of voltages; the curve of emission plotted against the film voltage had its 
~ | maximum at a low voltage. A controllable high-current-density stable field emission 
| from a Sn02 film having a thin break was observed at low voltages. "The authors 
_jwish to thank ¥.-B. Sandomirskiy and Sh. M. Kogan for a useful discussion of the 
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PETER: Contribution to the theory of volt-ampere characteristic of a field-effect 
| film triode 
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‘SOURCE: AN SSSR, Doklady, v. 162, no. 4, 1965, 7895790 


| TOPIC TAGS: volt ampere characteristic, thin film circuit, semiconducting film 
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! 


‘ABSTRACT; It is shown that if account is taken of the fact that film triodes con- 
‘tain a large number of traps which lie sufficiently far from the edge of the band, 
'then the equation for the static volt-ampere characteristic, derived on the basis 
of the ‘one-dimensional model, can be extended beyond vhe cutort point, into the 

_ ‘saturation region, so that the volt-ampere characteristic can approximate more 

. Closely the experimental dats. The results obtained for the saturation region are 
‘in better agreement with experiment than those obtained by the Shockley theory, 
Orig. art. has; > formulas. This report was prepared by Y. A, Kotel'nikov 
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TITLE: Studies of thin-film field-effect transistors based on cas. 


SOURCE: Voprosy plenochnoy elektroniki (Problems in thin film electronics) 3 sbornik 
statey. Moscow, Tzd-vo Sovetskoye radio, 1966, 384-389 


TOPIC TAGS: field effect transistor, thin film circuit, yolt ampere characteristic 


ABSTRACT: Operating characteristics of thin film FET's were measured, with particular 
interest in the effect of temperature pegs we on transient response. Samples were 
vacuum-deposited, and consisted of CcdS- urces and drains, with gi0(CaF,)AlL gates. 
Film thickness was from 2 to 5 mm; gate widths were either 9 or 18 yp. Response to 
square wave pulses varied widely, depending on poth pulse length and differences in 
the crystalline structure among samples. Fig. 1 shows the different responses to 
100-sec pulses obtained fran three samples. The action of "rast" and “glow trapping 
is described a8 governing the observed rise and decay effects. Temperature tests, 
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done at 1072 om Hg from 20C to 130C, showed general improvement in characteristics 
with increased temperature, including an increase in gain. This indicates that at 


higher temperatures the deeper lying traps play a predominant part. Volt—ampere 
characteristics as functions of temperature are also given. Orig. art. has; 5figuree. 
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i 
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| ABSTRACT: The authors have investigated the thickness dependence of the resistivi- 
ty (p), the Hall constant (R,,), and the magnetoresistance (Ap/p) of Bi films at 
| 500, 78, and 4.2K (magnetic ield.perpendicular to the plane of the film). The 
| films were prepared by aputtering Sites (99.9999%) BL in 107° nom Hg vacuum on mica 
él heated to 70--80C. To reduce the scatter in the values of the measured 
| caused by difference between substrates, 12 samples of 
! sputtered on a single substrate. Electron-diffraction 
{| that the film structure had a texture in which the dis 
i lites did not exceed 10~--15°, 


magnetic thin film, Hall effect, 


quantities, 
different thickness were 
investigations have shown 
orientation of the crystal- 
The measurements of p, 4e/p, and the Hall emf were 
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Hall mobility is the presence of oseiliations of all the me&sured quantities as 


functions of the film thickness. 
ma) 4a = ho0--500 e 
temperature. 


The amplitude of the 
Assuming the obtained oscillat 


The distance between neighboring maxima (or mini- 
oscillations increases with decreasing 
jons to be manifestations of quantum 


| size effects, the authors use the experimentally measured period of the oscilla- 
| tions and estimate the effective mass of the carriers. 
| tained value (0.0 
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of the semimetal 
effects. 
sion. 
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C The authors thank V._B- Sandomirskiy 
Sheftal' for the structural analysis, and Ye. 8. Baranova for help with the mea- 
1 figure and 1 formula. 


The agreemeat of the ob- 


) with the published data can be interpreted as 4& transition _ 
o a dielectric, and that the effects obtained are quantum size - 
The tentative character of this deduction is emphasized in the conclu- 
for an evaluation of the work, R. I 


ORIG REF: 002/ OTH REF: 003 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001962530001-4" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4 


apetege Tuetteke eee ne ES OEE SEER GED RES PEA aT ER OTe TRE eg BRAN Eoigs tab REET 
Te nee me nee nan SRR EY SG BAT DOES RASS EALERTS ERG TNS CSAS TU ARF Ee Re SIRE MIE UAT Sa a sEAHIEDES ate ee = eos es dct ee 


ay as ig 


{ 
I 1 

ACC NR: AP6027249 SOURCE CODE: UR/0109/66/011/008/1536/1537 
AUTHOR: Zhdan, A. G.; Sheftal', R. N.j Chugunova, M. Ye.; Yelinson, M. I. 

ORG: none ( 
TITLE: Proporties of cadmium-sulfide films produced by vacuum-ar-caying onto 
‘directive backings 
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TOPIC TAGS: microelectronic thin film, cadmium sulfide 


ABSTRACT: G. A. Escoffery did not obtain high-quality single-crystal CdS films 

‘ apparently because of nonoptimal experimental conditions (Solid State Electronics, 
'1963, 7, 1, 31). The present article reports the successful preparation and . 
testing of CdS films sprayed onto muscovite, flogopite, NaCl, KCl, and AH-AlL O;; | ' 
_R. Zuleeg's method of spraying was used (Solid State Electronics, 1963, 7, 1, 31), 


Card 1/2 _.. UDG: 539.216.22:546.48' 22 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4 


Seas 


“ACC NR: AP6027249 


: Exact data re the spraying process yielding high-quality single-crystal CdS filme | 


-i8 reported. Test results: resistivity of muscovite-deposited CdS film was 


107 ohms-cm; Hall mobility, 110 cm*/y sec; at low Spraying temperatures, 


/0,05 ohm-cm and 10 cm2/y sec, respectively. Glass-deposited films showed : 
_ 10° ohms-cm and 1 cm?/y sec, respectively. Other data ‘8 reported. Orig. art. 
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